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Introduction
one of most important structures in the reliability engineering and have been widely applied in reality. 28 An example of such a system is the data backup system in computer networks. 29 The reliability analysis and maintenance policy optimisation for cold standby systems has attracted 30 attentions from many researchers. Zhang and Wang (2006, 2007) and Zhang et al (2006) derived the 31 expected long run cost per unit time for a repairable system consisting of two identical components and 32 one repairman when a geometric process for working times is assumed or for cold standby systems. 33 Utkin (2003) proposed imprecise reliability models of cold standby systems when he assumed that 34 arbitrary probability distributions of the component time to failure are possible and they are restricted 35 only by available information in the form of lower and upper probabilities of some events. Coit (2001) 36 described a solution methodology to optimal design configurations for non-repairable series-parallel 37 systems with cold-standby redundancy when he assumed non-constant component hazard functions and 38 imperfect switching. Yu et al. (2007) considers a framework to optimally design a maintainable 39 previous term cold-stand by next term system, and determine the maintenance policy and the reliability 40 character of the components. 41 Due to various reasons, repair might start immediately after a component fails. In some scenarios, 42 from the failure of a component to the completion of repair, there might be two periods: waiting time 43 and real repair time. The waiting time starts from the failure of the component to the start of repair; and 44 the real repair time is the time between the start to repair and the completion of the repair. This is 45 especially true for cold standby systems as they are not critical enough for a standby repairman be 46 equipped for it. For example, when a component fails to work, its owner will call its contracted patterns can be depicted by geometric processes as many authors have studied (Lam 1988) . 55 The geometric processes introduced by Lam (1988) Denote the time between the (n-1)th replacement and the nth replacement of the system as n T . Let W be the length of a renewal cycle of the system, then
The expected length of a renewal cycle is
131
Let C be the cost of a renewal cycle of the system under the policy N, then
, and 
Then the optimal replacement number can be obtained by minimising the value of C(N) in Eq. (4).
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Lemma 1
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The proof of Lemma 1 is given in Appendix.
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Lemma 2
148
The proof of Lemma 2 is given in Appendix.
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Similarly, we have 
where dx
Proof of Lemma 2.
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Proof: As X and Y are two independent non-negative random variables,
Proof of Theorem.
241
Proof.
242
According to the above theorems and formula (2) (3), we have , respectively. Hence we have )
, where "*" indicates convolution, and Table 2 . The expected long-run cost per unit time versus replacement times for parameter set 2.
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Note: times in Table 1 and Table 2 
